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ta.2012.1Abstract Objective: This paper describes the technique of low-speed microdrilling during staped-
otomy in individuals with otosclerosis. It also evaluates the hearing results and complications using
this technique to perform stapedotomy.
Material and method: A retrospective study of 45 stapes surgeries performed in the last 6 years
was reviewed. The technique was evaluated using audiometric results (air-bone gap closure, pure
tone audiogram) and the rate of complications. The stapedotomy is performed with drilling the pos-
terior crus of the stapes using the microdrill as close to the footplate as possible. The incudostape-
dial joint is separated with a joint knife, and the supra-structure is down fractured with a right-
angled pick. A fenestration is made in the central area of the footplate using the microdrill. In these
surgeries, the teﬂon prosthesis was used.
Result: The postoperative results using the low-speed microdrill technique showed improvement
in hearing. Microdrill stapedotomy showed to be a safe procedure.
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2.0061. Introduction
Otosclerosis is a disease which involves the otic capsule
and may cause demineralization and otospongiotic changes
which lead to a progressive and often profound bilateral
sensorineural hearing loss. Women are more affected than
men. It occurs between the second and third decade of life.
Surgery is the method of choice in the treatment of otosclero-
sis. The stapes surgery can lead to 95% improvement in hear-
ing.1 Some surgeons have changed their technique from
stapedotomy to the laser techniques to avoid the footplate
complication associated with the microdrills. The purpose ofces. Production and hosting by Elsevier B.V. All rights reserved.
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Figure 1 Mean value of the pre- and postoperative air conduction.
Figure 2 Mean value of the pre- and postoperative bone conduction.
24 F.A. Alharbithis study is to show that stapedotomy using the microdrill
technique is still safe in otosclerosis surgery.
2. Methods and materials
A retrospective analysis of 45 cases of otosclerosis treated sur-
gically from 2003 to 2009. The diagnosis of otosclerosis was
based on a history of progressive hearing loss, negative
Rinne-test, conductive hearing loss in pure tone audiometry,
normal speech discrimination, and the absence of acoustic
reﬂex. Imaging study was done preoperatively only when there
is a history of previous middle ear pathology and if congenital
inner ear anomalies are suspected.
The surgery was performed using stapedotomy techniques
using the microdrill system, and the procedure was usually per-
formed under general anesthesia. Local anesthesia was used
only on the request of the patient. No antibiotics were given
before surgery, and it was given after surgery.
In all cases, an endaural approach was used and the tympa-
nomeatal ﬂap was elevated. All operations were performedwith the small-fenestra stapedotomy technique which creates
a fenestration in the stapes footplate for placement of a pros-
thesis. The surgical technique is described as the following:
endaural skin incision is carried out using a No. 15 blade while
enlarging the external auditory canal (EAC) with nasal specu-
lum. An endaural raspatory is used to separate the soft tissue
from the underlying bone at the superior edge of the EAC.
Two Fisch endaural retractors are placed perpendicular to
each other over the entrance of the EAC to give the necessary
exposure. The tympanomeatal ﬂap is then elevated from the
underlying bone with microraspatory. Elevation of the tym-
panic ring from the tympanic sulcus begins at the posterior
tympanic spine. The chorda tympani is left attached to the
retracted drum. After elevation of the tympanomeatal ﬂap,
the bone covering the oval window niche is removed with
the small end of a sharp curette. A malleable measuring rod
is used to determine the distance between the footplate and
the lateral surface of the incus. The prosthesis is trimmed on
the cutting block to reach the desired length. A 0.4 mm teﬂon
piston with platinum wire was used in all patients. Perforation
Figure 3 Mean value of the pre- and postoperative air- and bone conduction.
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Otologic Drill system, Medtronic Xomed surgical products)
with balanced speed. When creating the fenestra we limited
the speed of rotation with 6000 rpm. Separation of the incudo-
stapedial joint is done with a joint knife. The stapedial tendon
is cut with small tympanoplasty microscissors. The stapes
crura are fractured using a 1.5 mm, 90 hook. After conﬁrma-
tion of the prosthesis correct size, the prosthesis is moved over
the stapedotomy opening and advanced into the vestibule. The
prosthesis loop is crimped over the incus with alligator forceps.
Connective tissue from the endaural incision is used to seal the
stapedotomy opening. The tympanomeatal ﬂap is repositioned
and gelfoam pledgets soaked in otosporin are used to keep the
tympanomeatal ﬂap in place. The endaural incision is closed
and a strip of gauze impregnated with antibiotic ointment is
introduced into the lateral external canal. The chorda tympani
is preserved in all cases. The packing is left in place for 5 days.
On the ﬁrst postoperative day, pure tone bone conduction
thresholds were measured, and further postoperative audio-
metric evaluation is performed 3 weeks and 6 weeks after
surgery.
3. Result
45 stapedotomy procedures (26 female, 19 male) were per-
formed in the last 6 years. The stapedotomy was performed
using the micro-drill. Fig. 1 demonstrates the mean value of
the preoperative and postoperative of the air conduction
threshold for the frequencies (0.125–8 kHz). Fig. 2 shows the
mean value of the preoperative and postoperative bone con-
duction threshold for the frequencies (0.125–8 kHz). Fig. 3
shows the mean value of the both preoperative and postoper-
ative air conduction and bone conduction which showed clo-
sure of the air-bone gap and improved hearing result.
In three patients due to partial break of the stapes foot
plate, the posterior part of the foot plate was removed intraop-
eratively. One patient developed vertigo postoperatively and
three patients developed sensorineural hearing loss. Both
groups were treated with the cortison therapy according tothe Stennert protocol. One patient developed wound dehis-
cence which was treated with regular wound care. No patient
developed postoperative facial nerve paralysis.
4. Discussion
This study revealed that stapedotomy with the use of the
microdrill technique is a safe surgical method for the treatment
of otosclerosis. The Microdrill (skeeter) has low noise inten-
sity, low torque, the duration of a few seconds, and it seems
to be a safe tool in the perforation of the footplate of the sta-
pes, without causing acoustic trauma. Intraoperative monitor-
ing of the facial nerve is not done when performing
stapedotomy.
A study by Sedwick et al.2 showed that there was no signif-
icant difference in either postoperative air-bone gap closure or
postoperative sensorineural hearing loss, regardless of whether
the fenestra was created by microdrill or laser. Somers et al.3
reported that no statistically signiﬁcant difference was found
between the laser stapedotomy and the microdrill technique
in the creation of calibrated hole. Mangham Jr.4 reported that
hearing results were better after fenestration of the footplate
with a microdrill compared to results with a hand drill. Gjuric5
reported that the microdrill in experienced hand is not more
traumatic than the perforator to the inner ear. Barbara
et al.6 reported that microdrill stapedotomy showed a good
hearing result. Cuda et al.7 compared three different devices
used to perforate the stapes footplate in otosclerotic patients.
The study reported that the use of the CO2 laser does not differ
signiﬁcantly from that obtained with microdrill stapedotomy.
The piezoelectric stapedotomy is associated with a slight but
signiﬁcant deterioration of bone conduction at high frequency
and a higher vertigo rate. Yavuz8 compared microdrill and
pick stapedotomy techniques. This study revealed that the
microdrill and pick stapedotomy techniques produced similar
hearing results and complication rates and no evidence of
microdrill-induced acoustic trauma.
The postoperative audiometry showed closure of the
air-bone gap and improvement of the hearing result. The
26 F.A. Alharbimicrodrill stapedotomy is a safe surgical technique to perforate
the stapes footplate in otosclerotic patients. The question as to
which surgical technique is better depends on the experience of
the surgeon.
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